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Mushroom Poisoning From
Chlorophyllum molybdites

DOUGLAS BLAYNEY, MD
ELIOT ROSENKRANZ, MD
ALFRED ZETTNER, MD
San Diego

THOUGH POISONING from Chlorophyllum molyb-
dites is rarely reported, we describe a cluster of
three cases of a brief, self-limited gastrointestinal
illness associated with ingestion of this fungus. C
molybdites, previously known as Lepiota morgani
or the "green parasol" mushroom, occurs in
widely scattered geographic areas. In contrast to
cases of Amanita phalloides or A muscaria inges-
tion, there is almost never a fatal outcome. Our
report illustrates two reasons why mushroom
poisoning may be occurring with greater fre-
quency: popularity of and confusion with species
containing hallucinogens (for example, psilocybin)
such as Psilocybe cubensis or P mexicana; and
collection of specimens for consumption by inex-
perienced persons attempting to eat a "natural"
food diet.

Similar symptoms occurred in all our patients.
Within one to three hours after eating the fungus,
nausea, vomiting, and diarrhea, which was initi-
ally watery and then usually became bloody, de-
veloped. With supportive therapy, recovery was
complete within 24 hours. All three cases oc-
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curred within four weeks in the autumn of 1977.
In each case the mushrooms were available for
identification.

Reports of Cases
CASE 1. A healthy 46-year-old woman col-

lected several "brown mushrooms" in San Diego's
Mission Bay Park. Two hours after eating four
of the small, button-like mushrooms in an ome-
lette, she became nauseated and began to sweat,
then vomited the meal. She noted several small
mushroom fragments in the vomitus. Two dinner
companions also consumed the mushrooms, but
had no symptoms.

Four hours after dinner, she went to the emer-
gency room of the hospital at the insistence of
her friends. She passed three watery stools and
vomited clear stomach contents (positive for
occult blood). Pupils were 4 mm in diameter and
reactive to light. Because of the possibility of A
muscaria ingestion, she was given atropine sulfate
intramuscularly and admitted to hospital for ob-
servation. She did not have jaundice, hemateme-
sis, melena, dysuria or previous history of colitis.
On physical examination the patient was anx-

ious, excited, diaphoretic and talked incessantly.
Vital signs were blood pressure of 130/70 mm of
mercury, pulse 120 per minute, respiration 24
per minute and temperature 35.80 (96.4°F),
taken orally. Examination of head, neck, and
chest showed no abnormalities. A fourth heart
sound was noted on cardiac examination; surgical
scars of a previous hysterectomy and left inguinal
herniorrhaphy were present. Neurologic examina-
tion was normal save for pressure of speech with
appropriate content.

Laboratory examination disclosed a leukocyte
count of 8,500 per cu mm and a hematocrit of 47
percent. Serum sodium was 141, potassium 3.8,
chloride 108 and bicarbonate 25 mEq per liter.
Electrocardiogram and radiograph of the chest
showed no abnormalities. Examination of two
stool specimens failed to disclose any ova or
parasites; bacterial cultures did not show enteric
pathogens.
On the morning following admission, samples

of the mushroom (Figure 1) which accompanied
the patient were identified as C molybdites. The
patient did well and was sent home that after-
noon. She returned to the care of her private phy-
sician and reported no further symptoms when
contacted by telephone a week later.

CASE 2. A 20-year-old woman with chronic
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schizophrenia ingested four "small brown spade-
like" mushrooms which she found on the lawn of
the mental health facility where she had been ad-
mitted. Previously, she had used mushrooms
found in a different location for their hallucino-
genic properties. Two hours after ingestion, nau-
sea, vomiting and diarrhea developed. Five hours
after ingestion, the diarrhea became bloody, and
she was admitted to hospital for observation. The
patient had no history of diarrheal illness at the
institution. She had delivered her second child
two months previously, and was being given
fluphenazine decanoate intramuscularly, trihexy-
phenidyl, cyproheptadine and ferrous sulfate. She
had no previous episodes of hematochezia, me-
lena, hematemesis, colitis, and was not ourrently
using illicit substances.

Physical examination showed a blood pressure
of 110/76 and 110/80 mm of mercury without
orthostasis, temperature was 36.9 °C (98.4°F),
orally, and pulse 120 per minute. Examination of
head, neck, chest, extremities and heart showed no
abnormalities. Multiple abdominal striae were
noted. The bowel sounds were hypoactive; the
liver and spleen were not enlarged. The neurologic
examination showed a withdrawn, moderately
obese woman who appeared normal otherwise.
Sigmoidoscopy showed pink, nonfriable mucosa
without ulcerations or polyps. A Wright-stained
smear of the stool showed many bacteria and
leukocytes.

Laboratory studies gave the following values:
serum sodium was 140, potassium 3.9, chloride
111, and bicarbonate 11 mEq per liter; blood
urea nitrogen (BUN) was 12 and creatinine 1.5
mg per dl. Peripheral leukocyte count was 22,200
per cu mm, with 69 percent segmented and 36
percent band forms, 3 percent lymphocytes, 1
percent monocytes and 1 percent basophils. The
hemoglobin value was 19.2 grams per dl and
hematocrit was 55 percent. An analysis of the
urine was remarkable for a specific gravity of
1.024, pH 5.5, protein 3 +, numerous leukocytes,
moderate bacteria, and numerous coarse granular
and fine granular casts per low-power field. Cul-
tures of the urine and blood had no bacterial
growth, and two stool specimens were without
ova and parasites or growth of enteric pathogens.
Radiograph of the chest, barium enema, and elec-
trocardiogram (EKG) showed no abnormalities.
The patient received fluids intravenously and

the nausea, vomiting and diarrhea resolved over
the next 12 hours. At discharge, 48 hours after

Figure 1.-Various stages of Chlorophyllum m6lybdites
ranging from young buttons to fully matured specimens.
Only the mature, expanded mushrooms show the char-
acteristic green coloration of gills on the underside of
caps due to green spores. Immature spores of younger
specimens are white.

admission, abnormalities of the urinary sediment
had disappeared, the hematocrit was 43 percent,
serum creatinine was 0.6 mg per dl, and no occult
blood was found in the stool. Specimens of the
mushrooms consumed were identified as C molyb-
dites before the patient was discharged from the
hospital.

CASE 3. A previously healthy 22-year-old man
ingested a large, "brown spotted" mushroom
found in San Diego's Balboa Park. An hour later
he experienced intense nausea and vomiting, yel-
low colored diarrhea, shaking chills, diaphoresis,
salivation, diffuse abdominal pain and diffuse
muscle tenderness. He did not have melena,
hematochezia or hematemesis. Several hours
earlier, the patient had consumed two glasses of
red wine and one "Quaalude tablet." He claimed
to have previously used similar mushrooms,
which he had found in the midwestern United
States, for their hallucinogenic effect.
On physicial examination the patient was noted

to be shaking and nauseated. Blood pressure was
90/70 mm of mercury supine and 60 systolic in
the sitting position. Temperature was 37.7C°
(99.9°F) orally, pulse was 100 per minute when
the patient was supine and 120, sitting. Head,
neck, chest, heart and neurologic examination
showed no abnormalities. The abdomen was
slightly tender with normoactive bowel sounds
and no organomegaly. Occult blood was present
in the stool.

Laboratory findings included the following
values: hemoglobin 18.6 grams per dl, hemato-
crit 56.4 percent and 15,000 leukocytes per cu
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mm including 28 percent band forms. Serum
sodium was 143, potassium 4.2, chloride 105 and
bicarbonate 18 mEq per liter. Liver function tests
and a radiograph of the chest showed no abnor-
malities, and an EKG showed only early repolari-
zation. Analysis of the urine showed 3+ pro-
teinuria and 5 to 10 leukocytes, as well as rare
leukocyte granular and waxy casts per low-power
field. Blood and urine cultures had no bacterial
growth.

The patient was treated with fluids given intra-
venously and supportive care. All symptoms and
signs resolved over the next 18 hours. $amples of
the responsible mushrooms were identified as C
molybdites. Analysis of urine and liver function
tests gave normal values at the time the patient
was discharged, 48 hours after ingestion of the
mushrooms.

Discussion
The three patients all had moderately severe,

self-limited gastrointestinal illnesses following the
ingestion of a common species of mushroom C
molybdites. While it is possible that these patients
had ingested several species of mushrooms, this
appears unlikely in view of the following con-
siderations: (1) Only specimens of C molybdites
were submitted to us by the patients. (2) The
areas where the mushrooms were collected by
the patients were small and when inspected by
us, only C molybdites mushrooms were found.
(3) These mushrooms grow during a short and
limited season and the cases were all confined
within a four-week period.

Accounts of C molybdites poisonings in the
19th century appear in American and British
Commonwealth literature. Perhaps the most illus-
trative report is giving by Mcllvaine and Maca-
dam' who quote H. I. Miller of Terre Haute,
Indiana:
Six families here have eaten heartily of them (C molyb-
dites). The experience is that one or two members of
each family are made sick, though, in two families; who
have several times eaten them no one was made sick. I
enjoy them immensely, and never feel the worse for
eating them. I doubt if we have a finer flavored fungus.

The authors further quote Professor W. S. Carter
of the University of Texas, Galveston, who re-
ported "the poisoning of three laboring men from
eating this fungus. They were seriously sick, but
recovered." Bessey2 later mentioned two Michigan
residents who consumed green-gilled "shaggy
manes" purchased from a local vendor. Vomiting
and bloody diarrhea developed in both patients

within two hours of eating the cooked mushroom,
but both recovered within 24 hours.2 Cases of C
molybdites poisoning have resulted in similar.
gastrointestinal syndromes among immigrant and
native Africans.3'4 The single fatality noted in the
literature occurred when a 2-year-old infant died
with convulsions 17 hours after eating the raw
fungus.5

Standard textbooks of mycology generally place
C molybdites within a nonspecific group of "gas-
trointestinal toxins." It is widely noted that the
fungus appears not to be toxic to all consum-
ers."6-9 A dose-response effect of the poison is
inconsistent with the observation that unsuscepti-
ble persons may consume large quantities of the
fungus without ill effect. Further, because symp-
toms develop in only a fraction of consumers
during an outbreak, geographic variation of the
toxin is an inadequate explanation for the variable
susceptibility. Because symptoms of perspiration,
thirst and giddiness are part of the C molybdites
poisoning syndrome, it has been suggested that
muscarine may play a role in the toxicity.10 Fur-
ther speculation has occurred as to the heat sta-
bility of the toxin.4 Many reports, including our
first case, are consistent with at least a partially
heat-stable toxin. Eilers and Nelson" extracted a
substance, toxic for mice and chicks, from C
molybdites found in Florida and concluded that
the active principle was a large protein-like mole-
cule, with a molecular weight greater than 400,000
daltons, and consisted of smaller, still toxic sub-
units of approximately 40,000 to 60,000 daltons.
The substance was partially heat labile and sub-
ject to proteolytic degradation.

Mature specimens of C molybdites are easily
recognized by their green spores and gills. No
other species among the Amanitaceae bear the
spores that lend their green color to the gills on
the underside of the cap. The cap measures from
7 to 30 cm, is broad, convex, knobbed or flat.
There are numerous scales which are tinged buff
to cinnamon in color. The flesh is firm and white.
The stalk is 10 to 25 cm long and 10 to 25 mm
thick."'10 The green spores appear with maturity.
Younger specimens (Figure 1) have white gills
or are button shaped, and may be confused with
the edible Leucoagaricus rachodes and L pro-
cerus.0 A method of identification of the green
spores of C molybdites in vomitus and stool
specimens has been described, using filtration and
microscopic examination for the presence of ba-
sidiospores of the fungus.12 In the absence of the
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whole mushroom, this can be a useful method to
confirm mushroom ingestion.
C molybdites is common in the warmer mid-

western United States, but rarely found in New
England. It is seen from New Jersey to Iowa,
southwest through Arizona and Texas,'3 and in
southern California.'4 The species seems to thrive
in warmer climates and occurs in the Philippines,
Tahiti, the West Indies, Brazil, Rhodesia4 and
Kenya.3 Colonies of the fungus are nioted to
assume a "fairy ring" configuration and are char-
acteristically found in meadows, short grasslands,
lawns, and parks after spring and autumn rains.
The green-spored mushrooms C molybdites

(also known as Lepiota morgani) contain a poison
which affects some persons yet is harmless to
others. In susceptible persons, ingestion of either
raw or cooked mushrooms is followed by nausea,
vomiting and diarrhea within one to six hours.
The diarrhea may turn bloody, and may contain
leukocytes. Diaphoresis, tachycardia and postural
hypotension may also be seen. Predominance of
parasympathomimetic symptoms-pupillary con-
striction, salivation and lacrimation-are not fea-
tures of the syndrome and may help to distinguish
these cases from those involving Amanita mus-
caria. There is minimal or no fever, and objective
abdominal findings are minimal. Leukocytosis
may be seen; there may be transitory abnormali-
ties of the urinary sediment including microscopic
hematuria, proteinuria and cylinduria. Supportive
care, including maintenance of fluid and electro-
lyte balance should result in complete recovery
within 24 to 48 hours. As in all poisonings, it is
useful to have specimens of the offending agent
available for identification. Observation for a
longer period is warranted if A phalloides poison-
ing cannot be ruled out because of the well-known
delay in the appearance of toxic manifestations
after ingestion of this mushroom.'15"8

There is renewed interest in gathering mush-
rooms by inexperienced collectors for both phar-
macologic and nutritional use. Physicians may be
called to evaluate and treat inadvertent consump-
tion of C molybdites as well as more toxic species
with increasing frequency.
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Acute Cor Pulmonale
Resulting From Tumor
Microembolism

JOHN J. MARINI, MD
WILLIAM BILNOSKI, MD
JON.S. HUSEBY, MD
Seattle

ALTHOUGH lung parenchymal metastatic lesions
are relatively common, selective compromise of
the pulmonary vasculature due to tumor embo-
lism is rare. This report concerns a case of acute
cor pulmonale that developed as a manifestation
of diffuse microembolism from previously quies-
cent metastatic carcinoma.

Report of a Case
A 49-year-old woman was admitted to hospital

with a complaint of increasingly severe dyspnea of
three days' duration. Five years earlier, surgical
excision of a compressive epidural mass estab-
lished the diagnosis of metastatic adenocarcinoma
but resulted in paraplegia at the T-2 level. Sub-
sequently, a primary malignant tumor of the
breast was discovered, and left simple mastectomy
and oophorectomy were done. In the absence of
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